INTRODUCTION
IJsually computer science curricula pay little attention to the development of communication skills. This is easy to understand, since the list of "need-to-know" topics still keeps growing. We squeeze in more and more knowledge units into our curricula to respond to the latest developments. But it is not only technical knowledge that makes a good computer scientist or software engineer. Without good communication skills the student's abilities cannot be fully developed. This is true not only for the computer science professional, but also for the researcher who needs to communicate his or her research results. The best way to acquire communication skills is through practical experience. It is therefore quite common to integrate writing or presentation elements into existing courses 131. Some curricula even include special writing or Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. To copy otherwise, to republish, to post on servers or to redistribute to lists, requires prior specific permission and/or a fee. [4, 7, 81 . We see such courses as very important to prepare students for their final theses and their professional careers. In section 3 of this paper we describe the communication items present in our curriculum. Section 4 gives an overview of the conference course held in the spring of 1997. We then discuss some experiences and problems with this course. This discussion leads to a revised version of the conference course, which is outlined in section 6.
TECHNICAL WRITING AND PRESENTATION IN OUR CURRICULUM
We try to integrate writing into our curriculum from the very beginning, but take a different approach as for example described in [3] . Instead of many small writing assignments we require that all programming assignments have to be submitted together with a report containing at least a problem description, a solution description (design), the source code, and the test results.
During their second year students have three compulsory courses with major writing or presentation elements. In the human computer interaction course the students have to prepare a review or essay and a talk about a pre-assigned topic. In the programming languages course they have to evaluate a programming language. Our basic software engineering course comprises a team project. During this project students are exposed to a non-trivial team structure, where each team in itself is a member of a superordinate team. The project is concluded with a final report and a prototype demonstration by each team. During the third and fourth year most of our courses are electives. Some of these courses have seminar character where students prepare reports and talks on pre-assigned topics. In our course on object-oriented software engineering we try to simulate an industrial project. The students work in teams and work through a complete project from project acquisition to a running prototype. This course includes several writing and presentation elements. Among other things we require that the teams define document standards, follow formal reporting routines, archive minlltes of all team meetings, and present their project several times. More details on the software engineering courses can be found in [2] . All of the communication elements described above hopefully help to make our students better computer professionals. What is not addressed adequately in these courses is research. We noticed that many students still have difficulties in expressing their own ideas. We needed a course where students learn how to do research and how to present their research results.
Since research results are best presented at a conference, we decided to organise a conference for our students.
CONFERENCE COURSE OUTLINE
The conference course was developed lo introduce students to research and to improve their writing and presentation skills. The whole course is organised as a "real" conference, open to the public. This means that: Since publication usually is done in English we decided that all papers and presentations should be in English. This course is therefore especially valuable to students interested in post-graduate research.
As shown in table 1 the course can be roughly divided into six phases.
Phase one (one day) consists of short lectures on practical issues of research, writing, and presentation. We discuss sources of information, the outline of a paper, the difference between an abstract and a full paper, the use of references and citations, and the design of overheads for a presentation. Special attention is paid to explain our understanding of scientific character. Originally we had also planned for two external lectures. One by our English department to improve the students' English. The other by our Education department to give a thorough introduction to research methodology. Both lectures had to be cancelled due to prior commitments of these departments. In phase two (three weeks) the students select a topic for their research and search for literature on this topic. We are fully aware that three weeks is too short a time frame for this task. We therefore informed students about the course several weeks before its actual start date.
In phase three (one week) students prepare an extended abstract which is then submitted to the program committee. Extended abstracts should not exceed 2500 words. The program committee evaluates all contributions in a few days according to form and contents of the paper. The complete list of criteria used for the evaluation of the contributions can be found in appendix A. With phase four (four weeks) the main part of the course slarls. The students now prepare a full paper according to predefined formatting guidelines. Full papers must not exceed 10000 words. It is during that phase students need most guidance. When the full papers are submitted the program committee does immediately start reviewing the contributions according to the criteria described in appendix A. All accepted contributions would be presented at the conference. Rejected contributions can be resubmitted to a later deadline. In phase five (one week) the students prepare their presentation. Depending on the quality of their contribution the students will either have a talk or a poster presentation.
Phase six is the actual conference with a lecture, paper sessions, and a poster session. The conference program can be found in appendix B. The presentations were mainly graded according to their structure and comprehensibility. We did also comment on the design of the overheads and the presentation style. Originally we had also planned for an invited lecture, but this was cancelled due to scheduling difficulties.
EXPERIENCES
When we ran this course for the first time in spring 1997, 22 students registered for the course. From these we received 15 extended abstracts which were all accepted. The high drop-out rate can be explained mainly by the students' workload. We recommended dropping the course, if they took more than one additional course in parallel with ours. From the remaining 15 students we received 14 full papers of which 12 where accepted. At the conference we also scheduled presentations for two students with rejected papers to give them a chance to pass the course as a whole. Of the 14 conference presenters 3 did not pass, among them both students with rejected full papers.
The conference was open to the public and we could actually attract some additional attendees. Thanks to financial support from our department we could publish proceedings, serve coffee, and provide name batches for all attendees. The course was very well accepted by the students. All students agreed that the course fills a hole in the curricula and that they learned a lot of things that will be important for their professional careers. All students complained about the short time frame of the course. Some students took too much time to select a topic and then had only one week left to finish their extended abstracts. We therefore received only a few research papers. Most students chose to submit a review or survey paper. Another drawback of the short time frame was that students had no time to fix problems in their final papers before the conference. The quality of the papers varied widely. We observed that most students improved their papers considerably after they received some help from their teachers.
Our experiences show that students need strong guidance during this course. We therefore prepared handouts, style sheets, formatting guidelines and templates, a reference list (including for example [1,5,6,9,10]), and a web page with on-line advice on technical writing and oral presentations. As reported in [4], many students needed help to narrow their topic or to structure their presentation. Since the students were asked to report on their own ideas or developments we also got a few papers with loo narrow a subject. We also observed that students have difficulties in presenting the context of their work and focus on technical details instead. More lectures on technical writing will probably solve some of these problems.
CONCLUSIONS AND FUTURE WORK
The conclusions we draw from this experiment are mainly that we should try it again with a revised schedule. The short time frame of the course caused most of the problems. Our next course will therefore span a longer period of time and run in a slower pace. This will give us room for a paper planning period, more lectures, and peer reviews, as proposed in [4] . Furthermore we want to involve more teachers in the supervising and review processes. The revised schedule will be for about 20 weeks. As before the schedule is divided into six phases or steps. In the first phase (about one week) the students select a topic which must be approved by the program committee. After three more weeks (phase two) of research the students have to submit an extended abstract plus a project plan, describing their future work with the paper. The program committee must approve both deliverables. After approval the students have six to seven weeks to prepare and submit their paper (phase three). During this period the students will meet several times to discuss their progress in peer groups. Students who submitted an accepted paper will be given six more weeks to prepare a final version of their paper and a presentation (phases four and five). Students with papers, which were not accepted, will get a chance to resubmit their paper. But only papers, which were accepted in the first place, will be published in the conference proceedings. The revision process is concluded by a group discussion as proposed in [4]. The actual conference will then be phase 6 of the course. As a long-term goal we have also planned to open the course for post-graduate students and students from other departments and faculties. We will then apply different admission procedures for the course and the actual conference. This will allow students to submit papers and register for the conference without the necessity of registering for the complete course (lectures and conference). The next conference is scheduled for May 1998. 
